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(54) METHOD FOR ASSESSING TOXICITY OF AND METHOD FOR IDENTIFYING CHEMICAL 
SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject two 
methods having resolved such a problem that, 
conventional bioassays rely on cell growth inhibition or 
specific biological reaction as index, resulting in limited 
amount of information to be obtained; in such a bioassay 
system, although the presence/absence of toxicity due 
to chemical substance(s) in the environment can be 
assessed, neither information concerning such toxicity's 
characteristics nor information forjudging what kind of 
chemical substance(s) has(have) caused the toxicity is 
available. 

SOLUTION: The two methods, i.e., a method for 
assessing the toxicity of and a method for identifying 
chemical substance(s) in question, comprise culturing 
cells in the presence of chemical substance(s) to be 
assessed and simultaneously observing the expressed 
state for the genes in the above cells. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toxic evaluation approach of the chemical characterized by cultivating a cell 
under existence of the chemical which should be evaluated and observing two or more gene 
expression conditions of this cell to coincidence. 

[Claim 2] The toxic evaluation approach of the chemical according to claim 1 chosen from 
the gene cluster as which at least one of these genes is specified in Table 9, or this and a 
homologous gene cluster. 

[Claim 3] The toxic evaluation approach of the chemical according to claim 2 which is a 
thing using a DNA microarray or a macro array. 

[Claim 4] The toxic evaluation approach of a chemical according to claim 1, 2, or 3 that this 
cell is a microorganism. 

[Claim 5] The toxic evaluation approach of a chemical according to claim 4 that this 
microorganism is yeast. 

[Claim 6] Evaluation of this manifestation condition cultivates a cell in the condition that this 
chemical does not exist on the same conditions as the culture under existence of this chemical. 
The complementary DNA from the gene at the time of the culture under existence of this 
chemical (cDNA), The toxic evaluation approach of the chemical according to claim 3, 4, or 
5 which is what is performed by applying both cDNA(s) from the gene in the condition of not 
existing to the same DNA chip, and detecting the difference of the hybridization by the 
competitive reaction. 

[Claim 7] The identification approach of the chemical characterized by identifying the matter 
in measured liquid by cultivating a cell under existence of a known chemical, memorizing the 
gene expression condition of this cell as a standard pattern, cultivating the same cell under 
existence of measured liquid, and comparing the gene expression condition at that time with a 
standard pattern. 

[Claim 8] The identification approach of the chemical according to claim 7 chosen from the 
gene cluster as which at least one of these genes is specified in Table 9, or this and a 
homologous gene cluster. 

[Claim 9] The identification approach of the chemical according to claim 8 which is a thing 
using a DNA microarray or a macro array. 

[Claim 10] The identification approach of a chemical according to claim 7, 8, or 9 that this 
cell is a microorganism. 

[Claim 11] The identification approach of a chemical according to claim 10 that this 
microorganism is yeast. 

[Claim 12] Evaluation of this manifestation condition cultivates a cell in the condition that 
this chemical does not exist on the same conditions as the culture under existence of this 
chemical. The complementary DNA from the gene at the time of the culture under existence 
of this chemical (cDNA), The identification approach of the chemical according to claim 9, 
1 0, or 1 1 which is what is performed by applying both cDNA(s) from the gene in the 



condition of not existing to the same DNA chip, and detecting the difference of the 
hybridization by the competitive reaction. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toxic appraisal method and method of 

identification of a chemical. 

[0002] 

[Description of the Prior Art] Current, data base of a chemical The chemical of about 1 7 
million affairs is registered into Chemical abstract. Among those, what 1 0,000 or more kinds 
of synthetic chemistry matter is accumulating into an environment is presumed, and the 
number is increasing every year. Direct in synthetic material After changing a form in ** or 
an environment, the matter which has a bad influence on ecology or the body is also 
contained. Therefore, it is necessary to evaluate quickly the effect which it has on ecology or 
the body about each chemical. Moreover, the attempt which is going to identify the chemical 
which exists in an environment with various advanced gaging systems is made under the 
situation of being the social problem which an environmental pollution problem instigates 
national anxiety. 

[0003] Furthermore, toxic index-ization by the simple toxicity evaluation trial using a 
bioassay is made in many engines. This measures "change of the living thing-response by the 
chemical" using an animals-and-plants cell or a microorganism, and evaluates "toxicity." 
[0004] 

[Problem(s) to be Solved by the Invention] However, no matter advanced technique [ what ] 
it may use, in the present condition, it is said that about 10% of chemical can be identified. 
Therefore, the method of identifying simply the chemical which exists in an environment was 
demanded. Furthermore, the conventional bioassay mainly makes the index the growth 
inhibition and the specific vital reaction of a cell, and the amount of information is restricted. 
By such bioassay system The information forjudging the toxic property and what kind of 
toxic chemical although the toxic existence by the chemical in an environment can be 
evaluated, it is the toxicity resulting from is not acquired at all. 
[0005] 

[Means for Solving the Problem] The place by which this invention person used to make 
complete this invention wholeheartedly in view of the above present condition as a result of 
research, and it is characterized [ the ] In the toxic appraisal method of a chemical, a cell is 
cultivated under existence of the chemical which should be evaluated. If it is in the point 
which observes two or more gene expression conditions of this cell to coincidence, and is 
evaluated and is in the identification approach of a chemical It is in the point of identifying 



the matter in measured liquid, by cultivating a cell under existence of a known chemical, 
memorizing the gene expression condition of this cell as a standard pattern, cultivating the 
same cell under existence of measured liquid, and comparing the gene expression condition at 
that time with a standard pattern. 

[0006] The chemical has the toxicity of a proper, respectively and affects a living thing. The 
influenced living thing uses restoration or a detoxication device according to the toxicity. 
There are some which are called a stress response as the example. From a microorganism to a 
higher organism, if all living thing cells are put to environmental stress (an elevated 
temperature, low temperature, high pressure, desiccation, ultraviolet rays, drug exposure, 
etc.), stress response protein (HSP) will be compounded in an instant, and the organization 
which bears these environments will be prepared. This is called stress response. That is, 
moreover, a stress response protein production gene is produced according to extent of the 
stress which received the protein according to the class of stress, only when a living body is 
influenced of environmental. If it returns, the living body will have discovered the stress 
response protein production gene according to the class and extent of stress. That is, it 
becomes possible to evaluate the toxicity of the chemical by detecting the specific gene 
expression brought about by induction of the repair mechanism from the effect of toxic, or a 
detoxication device which the living body received from the chemical. 
[0007] The effect of a chemical does not only bring about one gene expression, and two or 
more genes answer toxicity and always discover it. Moreover, the class of gene to discover 
and a manifestation pattern change with chemicals. This invention can identify the class of 
strange chemical, and toxic extent using this. That is, the chemical can be presumed because 
this strange chemical compares the spectrum (pattern) of the gene cluster guided 
characteristic and the gene cluster guided using a known chemical. Moreover, it can presume 
whether there is any danger that a strange chemical is how much, from the gene cluster 
guided. 

[0008] The chemical which should be evaluated is a chemical contained in sample liquid, and 
it does not need to understand some, and it is not necessary to understand more than one in an 
unit. Therefore, the bottom of existence of the chemical here which should be evaluated is the 
semantics of the bottom of existence of the sample liquid in which the chemical is contained. 
[0009] With a chemical here, a copper sulfate, a mercury chloride, a potassium dichromate, 
Inorganic metallic compounds, such as a lead chloride, a nickel chloride, and a cadmium 
chloride, a tributyltin chloride, Organo chlorine compounds, such as organometallic 
compounds, such as methylmercury and a tetramethyl lead, a dichloroethane, and dioxin, 
Although alcohols, such as surfactants, such as agricultural chemicals, such as organic 
compounds, such as bisphenol A and a dimethyl phthalate, sulfanil urea, an organic 
phosphorous compound, and a carver mate agent, and sodium dodecylbenzenesulfonate, and 
a methanol, etc. are raised What is necessary is just not the thing to limit to these but the 
chemical which has bioactive at least. 

[0010] Moreover, this invention can also evaluate the toxicity of a new chemical entity. If the 
gene cluster guided about a new chemical entity is measured and the manifestation pattern is 
memorized, existence of the chemical concerned in a strange sample can be checked. A 
presentation or structure of a chemical do not need to be known at this time. Moreover, 
examining the manifestation gene in a detail can estimate the toxicity, and it is **. For 
example, as an example 1 shows, it can presume that lack of a glutathione, a cysteine, and a 
methionine takes place from the gene cluster guided from cadmium at least, but if these genes 
are discovered in a new chemical entity, it can evaluate that the matter has the toxicity of 
cadmium resemblance. 

[001 1] Although a human cell is naturally desirable as a cell, the cell of a mouse and others is 
sufficient. Furthermore, since culture being easy and the function of a gene are often studied, 
it is also suitable to use a microorganism as a cell. Moreover, yeast was suitable also in the 



microorganism. This is because it is considered the living thing in the process of Homo 
sapiens evolution and it is thought that there are many genes which function as the toxicity to 
Homo sapiens etc. similarly the top where handling is easy. 

[0012] The culture approach does not need to be a good special approach by the usual culture 
approach of the cell to be used. It is good at a YPD culture medium or other culture media. 
[0013] As a means to observe a gene expression condition and to evaluate, as long as it is the 
approach of measuring the amount of gene expression to perform two or more Northern blots 
and RTPCR(s) etc., what kind of approach is sufficient as it. However, the approach using a 
DNA microarray or a macro array is suitable. With a DNA microarray, several ten to about 
thousands of pieces or tens of thousands of cDN A(s) (complementary DNA) are stuck on a 
small chip like slide glass (about 25mmx75mm). On the other hand, with a macro array, 
dozens to about thousands of cDNA(s) are similarly stuck on the support (about lOcmxlOcm) 
of the shape of a comparatively big filter paper. 

[0014] DNA or RNA discovered from the sample is taken out, and it amplifies suitably using 
PCR etc. as occasion demands, and adds to an array (application). DNA in a sample and 
cDNA on an array are made to hybridize by adjusting temperature suitably. Although 
detection of hybridized DNA is usually detected using markers, such as a fluorochrome, not 
using a marker, the detecting method using surface plasmon resonance, depolarization or 
EBANESSENTO light, etc. can also be used. 

[001 5] By the above-mentioned observation approach, although the sample is detected 
independently, except not adding a chemical (sample solution containing this), also create the 
control plot (blank specimen) cultivated on the same conditions as a sample, apply it and a 
sample specimen to a DNA array together, hybridization is made to start competitively, and 
the difference in the amount of hybridization of the sample in the same gene and a blank 
specimen may be observed. 

[0016] DNA installed to the array identifies the target chemical — being required . For 
example, although it is said in yeast that there are about 6000 genes, it is presumed that the 
gene from which a chemical is answered and the amount of manifestations changes 
specifically is at most about 500 pieces. A part of genes answered and discovered to poison in 
Table 9 were enumerated. Although the judgment of eight kinds of compounds which are 
only these genes and were shown in the example at least is possible, a compound is not 
limited to these. 
[Table 9] 
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YAL012W 


YCB021C 


YEB103V 


YHL015W 


YJR047C 


YLR231C 


YNL178W 


Y0R259C 


YAL019W 


YCB031C 


YER138C 


YBL023C 


YJB132W 


YLR257H 


YNL190V 


Y0R266W 


YAL067C 


YCB062W 


YBB150* 


YHB019C 


YJB1S6W 


YLR270* 


YNL191W 


Y0R293W 


YAR002W 


YCB085W 


monv 


YHB053C 


YJB157W 


YLB280C 


YHL208W 


YOR303V 


YAB007C 


YCR096C 


YFL057C 


YHB0S5C 


YKLOOtC 


YLR282C 


YHL209V 


Y0B306C 


YAB043C 


YCB097va 


YFB016C 


YHB056C 


YEL006K 


YLR286C 


YNL214V 


Y0R31OC 


YBLD06C 


YDL061C 


YFR022W 


YHB073W 


YCL026C 


YLR300W 


YNL239V 


Y0R338W 


YBL046W 


YDL078C 


YFR031BC 


YHR087W 


YIL050C 


YLR303V 


YHL277V 


Y0B3S6W 


YBL069W 


Y0L061C 


YPB043C 


YHB092C 


YIL071K 


YLR327C 


YHL281W 


Y0B369C 


YBL073W 


YDL089W 


YFB049W 


YHR094C 


YCL097W 


YLR337W 


YNL302C 


Y0R371C 


YBL077* 


YDL109c 


YFR052V 


YHB096C 


YEL136H 


YLR340K 


YNL307C 


Y0R375C 


YBB012W-B 


YDL181V 


YGL014V 


YHR104W 


YEL143K 


YLR354C 


YNL33IC 


Y0B382W 


YBB027C 


YDL204« 


YGL030W 


YHR138C 


YKL181W 


YLR359V 


YNL334C 


YPL028W 


YBBOStW 


YDR032C 


YGL037C 


YBB140V 


YCL200C 


YLR367W 


YSBOOIC 


YPL037C 


YBH071W 


YDB033v 


YGL053V 


YHR174V 


YCL214C 


YLB3S8W 


YKR021V 


YPL0S3C 


YBB072W 


YDB069C 


YGL055V 


YHR203C 


YEL217V 


YHL004C 


YNB030V 


YPL079W 


YBR077C 


YDB070c 


YGU03W 


YILOIOW 


YEB032H 


YHL102W 


Y0LO06C 


YPL081W 


YBR078W 


YDR077» 


YGL116V 


YIL020C 


YKB039N 


YKL106K 


Y0LO16C 


YPL090C 


YBB082C 


YDR154C 


YGL121C 


YIL021V 


YER042H 


YHB009* 


Y0L038V 


YPL106C 


YBR094W 


YDB223W 


YGL135W 


YIL074W 


YKB051K 


YHB011V 


Y0L044V 


YPL147W 


YBR149W 


YDB225* 


YGL138C 


YIL082W 


YKR057W 


YMB015C 


Y0L049V 


YPL149W 


YBB163W 


YDR227W 


YGL146C 


YIL09OV 


YEB059H 


YHR052V 


Y0L053C 


YFL194W 


YBR162C 


YDR335* 


YGM47C 


YIL10OW 


YEB080W 


YHB058V 


Y0LO56H 


YPL201C 


YBB167C 


YDB342C 


YGL239C 


YIL106W 


YKR094C 


YKR107W 


Y0LO86C 


YPL221W 


YBB169C 


YDR343C 


YGL24QW 


YIL111W 


YLL024c 


YHR167W 


Y0LI27V 


YPL239K 


YBB173C 


YDB345C 


YGB008C 


YIL136W 


YL1039C 


YMB173W 


Y0L141V 


YPL250C 


YBB181C 


YDB385W 


YCB039W 


YIL144W 


YLL0S8W 


YHB215W 


Y0L151V 


YPR006C 


YBR191W 


YDB443C 


YGR040W 


YIB012W 


YLB029c 


YHR243C 


Y0L164H 


YPR023C 


YBR196C 


YDR4S3C 


YGR043C 


YJL062W 


YLR056N 


YKR27SC 


YORJ007C 


YPR082C 


YBB207* 


YDB4760 


YGB087C 


YJL083W 


YLB058C 


YHB301C 


Y0R019W 


YPR099C 


YBB22LC 


YDB491C 


YGB088W 


YJLUOC 


YLB081 w 


YMR307V 


Y0R020C 


YPR119V 


YBR236C 


YDR533C 


YGR103W 


YJLU6C 


YLR092W 


YMB3L8C 


YOB027V 


YPR125V 


YBR257W 


YBL006w 


YGB142W 


YJL144W 


YLRUOC 


YRL015W 


Y0R081C 


YPR159W 


YBR263W 


YBR012W 


YGB154C 


YJL161C 


YLRU8C 


YNL05SC 


Y0R088W 


YPR166W 


YBR296C 


YBB021W 


YGB163W 


YJL158C 


YLB134* 


YHL066V 


Y0B128C 


YPR167C 


YCL025C 


YBR042W 


YGR205W 


YJLI59W 


YLB153C 


YK1069C 


Y0B136W 


YPR188C 


YCL043C 


YBBQ46N 


YGB224W 


VJL160C 


YLB157C 


YRL134C 


Y0B152C 


YPR204W 


YCL056C 


YBB067W 


YGB236C 


YJL177W 


YLB167W 


YNL13SC 


Y0R184V 




YCLX11W 


YBR072V 


YGBZ46C 


YJRO09C 


YLB178C 


YNL142W 


Y0B187W 




YCR004C 


YER074V 


YGR253C 


YJH010W 


YLB205C 


YNL143C 


Y0R221C 




YCBC12W 


YER091 c 


YGR254V 


YJB025C 


YLB214W 


YITL160W 


Y0R240V 




YCE013C 


YBR102* 


YGR275W 


YJR029W 


YLB216C 


YRL169C 


Y0B253V 





[0017] Only the gene of the high order predetermined number of these amounts of gene 
expression that choose a specific chemical like eight sorts and are discovered by them may be 
measured and evaluated. For example, it is measuring only the gene of 50 high orders etc. 
Measurement will become easy if it does in this way. 

[0018] Next, the chemical method of identification of this invention is explained. First, the 
sample containing a known chemical (a single is desirable) is cultivated, and the gene name 
and manifestation reinforcement which were discovered are recorded as a criterion of the 
compound. If these are graph-ized at this time and it memorizes as a pattern, also visually, it 
can judge. Of course, it may record on a computer and you may judge there. 
[0019] When two or more chemicals were contained in sample liquid at this time, it turned 
out that a gene expression pattern becomes the simple sum total of each manifestation pattern 
of that chemical contained. Therefore, two or more of the chemicals can be easily presumed 
from the characteristic amount of gene expression. Of course, a strange chemical cannot be 
identified in this case. Therefore, the numerousness of the chemicals which how the 
manifestation pattern of many known chemicals is recorded and saved can identify will be 
decided. However, the semantics or the function of the gene itself do not need to be known. 



• « 

[0020] 

[Example] Although invention is concretely explained to a detail in accordance with an 
example below, this invention is not limited to these. 

Yeast was cultivated using the example 1 YPD culture medium (1% of yeast extracts, poly 
peptone 2%, 2% of grape sugars), a logarithm — the cadmium chloride (CdC12, 0.33mM) was 
added as a chemical, and it cultivated for 2 hours at the increment term. What added and 
cultivated the chemical on the completely same conditions as this was made into the control 
plot, this sample and control plot — a tales-doses DNA chip (made in a DNA chip lab) — 
being dropped — 65 degrees C — one evening ~ or it was made to hybridize for 1 2 hours or 
more The manifestation gene and the amount of manifestations were measured for the DNA 
chip with the scanner (SCAN-ARRAY4000:GSI RUMIKOSU). It is shown in Table 10. 
Although it was also possible to have described all genes, since it was aimed at the gene 
which answered by the toxicity of a chemical here, about each modeling study matter, only 
the gene of the high order 50 with many amounts of manifestations was chosen mechanically, 
and was shown. The relative amount to a control plot shows the numeric value here. That is, 
when a numeric value is 1 , it is tales doses, and I hear that the sample and the control plot are 
not specially discovered with a chemical, and there are. It may be made to color the approach 
of this comparison in a different color (fluorescence), it may measure that color, and may 
perform it. 

[0021] Of course, it applies to the same DNA chip, and it may not be made to compete, but it 
may apply to another DNA chip, and the difference may be measured. 
[0022] These tables 10 and 1 1 also described the role (function) of the gene guided with a 
cadmium chloride. A sulphuric metabolic system enzyme group can be mentioned as a 
description of the gene cluster guided. This shows that the abnormalities of sulfur metabolism 
arose in intracellular [ of yeast ] by addition of cadmium. Moreover, the amino acid 
intracellular taking-in-related gene is guided. If the final product of sulfur metabolism 
considers that they are a glutathione, a cysteine, and a methionine, it can be concluded that 
the abnormalities which arose by yeast intracellular are lack of these sulfur containing amino 
acid. 

[Table 10] 



YLR303W 
YKLOOIC 
Y0L164W 
YILQ74W 
YBR296C 
YFL057C 
YAL067C 
YNL142W 
YCL025C 
YMRI73W 
YMR318C 
YER074* 
YLL058W 
YLR092W 
YNLI34C 
YKL217W 
Y0R382W 
YLR327C 
YNL277W 
YNL160W 

YLR205C 
YKR039W 
YDB533C 
YBR072W 
YWR058W 
YNL239W 



16. 52826667 
10.95636 
7. 11974 
5. 452856667 
4.361473333 
3.90936 
176404 
3. 74786 
3. 471056667 
3. 415143383 
3.35437 
3. 333333333 
3. 296736667 
3. 217813333 
3. 160216667 
1 097286667 
3. 074303333 
2.93819 
2. 900126667 
2.871143333 

2. 838356667 
2.76581 
2. 632056667 
2.615956667 
2.613936667 
2. 581933333 



O-Acetylhomoserine-O-Acetyl Berine Sulfhydralase 
adenylyl sulfate kinase 
un (unknown) 



Probable Na* /Pi sympereer 

very sinilar to A55449 aryl-allcohol dehydrogenase 

Suppressor of Sulfoxyde Ethionine resistance 

Ammonia transport protein 

Amino acid permease 

DNA damage inducible; 

un 

40S riboscmal protein S24A 
un 

high affinity sulfate permease 
un 

essential for lactate uptake in yeast 
un 

un 

homoserine O-trans-acetylase 

may be involved in cellular adaptations 

prior to stationary 

un 

general amino acid permease 
un 

heat shock protein 26 
high-affinity iron transport system 
aminopeptidase of cysteine protease family 



[Table 11] 



YNL331C 
YDR223W 
YBB207W 
YNL191W 
YAL012W 
YHR138C 
YFL014H 
Y0R253W 
Y0R338W 
Y0R303W 
Y0R3Q6C 
YKR032W 
Y0B007C 

YPR204W 
YER046* 
YGR154C 
YGB087C 
YNL208W 
YJL151C 
Y0R375C 
YOL006C 
YGR103W 
YGL055W 
YPR023C 



2. 513673333 
2.50132 
2. 481336667 
2. 430063333 
2. 40838833S 
2. 345876667 
2. 303206667 
2. 287533333 
2.28119 
2. 26205 
2. 242523333 
2.22148 
2,22148 

2. 192553333 
2. 189143333 
2. 187783383 
2, 157476667 
2. 149786667 
2. 13153 
2. 13153 
2, 121983333 
2.116846667 
2.116823333 
2.11356 



ithetical aryl-alcohol dehydrogenase 



un 



un 

cystathionine gonna- lyase 
un 

12 kDa heat shock protein 

un 

un 

Carbasoyl phosphate synthetase, arginine specific 

un 

un 

snail glutajnine-rich tetratricopeptide 

repeat containing protein 

un 

un 

un 

un 

un 

un 

RADP-specif ic glutamate dehydrogenase 

topoi some rase I 

un 

delta-9-fatty acid desaturase 
un 



[0023] Next, the same experiment was conducted to various chemicals. The gene name and 
amount of manifestations are shown in a table. As a chemical, they are methylmercury 
(CH3HgCl), a mercury chloride (HgC12), TORIBUCHI rutin chloride (C4H9) (3SnCl), a 
potassium dichromate (K2Cr 207), a nickel chloride (NiC12), a copper sulfate 
(CuS04and5H20), and a lead chloride (PbC12). In addition to these matter, it is shown in 
Tables 1-8 also including said cadmium chloride. All the genes (it is a limitation to a high 
order 50) guided were shown in the alphabetical order. Although the number of the genes 
shown in Tables 1 -8 was 400, since there was an overlapping gene, it is a total of 33 1 kinds, 
and this was enumerated to Table 9. 
[Table 1] 



JttftS*K.S»>A (CdCl,) 











YLR303W 


16.53 


YNL239W 


2.582 


YKL001C 


10.96 


YNL331C 


2. 514 


Y0L164W 


7.12 


YDH223W 


2. 501 


YIL074W 


5. 463 


YBR207W 


2.481 


YBR296C 


4.361 


YKL191W 


2.43 


YFL057C 


3. 909 


YAL012W 


2.408 


YAL067C 


3.764 


YHR138C 


2.346 


YNL142W 


3.748 


YFL014W 


2.303 


YCL025C 


3. 471 


Y0R253W 


2. 288 


YMR173W 


3.415 


Y0R338W 


2.281 


YMR318C 


3. 354 


Y0R303W 


2. 262 


YER074H 


3. 333 


Y0R306C 


2.243 


YLL058W 


3. 297 


TKR032W 


2.221 


YLR092W 


3.218 


Y0R007C 


2.221 


YKL134C 


3. 16 


YFR204W 


2.193 


YKL217W 


3. 097 


YER046W 


2.189 


Y0R38ZW 


3. 074 


YGR154C 


2. 188 


YLE327C 


2. 938 


YCR087C 


2.157 


YKL277W 


2.9 


YNL208W 


2.15 


YNL16QW 


2_ 871 


YJL151C 


2 132 


YLR205C 


2.838 


Y0E375C 


2. 132 


YKR039W 


2.766 


YOL006C 


2. 122 


YDR533C 


2.632 


YGH103W 


2.117 


YBR072W 


2.616 


YGL055W 


2.117 


YHR058W 


2.614 


YPA023C 


2.114 



[Table 2] 



(CH,HgCl) 











YLR214W 


5. 327 


YJR157W 


2. 127 


YJROOSC 


4.656 


Y0R136W 


2.08 


YLR286C 


3.95 


YNL066W 


2.071 


YCR013C 


3.401 


YLR354C 


2.061 


YMR307W 


2. 951 


Y0R187W 


2.027 


YLR300W 


2. 782 


Y0R128C 


1.993 


YLR359W 


2.746 


YJL159W 


1.992 


YMR058W 


2.694 


YBR031W 


1.989 


Y0RI&4W 


2.693 


YLR340W 


1.986 


YPL028W 


2.663 


YLR056W 


1.978 


YHR015C 


2.647 


YDR033W 


L 966 


Y0L086C 


2.552 


YJR047C 


1.922 


YBR078W 


2.541 


Y0R355W 


1. 916 


YNL069C 


2.484 


YCL043C 


1.884 


YHLL90W 


2.435 


YLR058C 


1.872 


YKR08OW 


2.411 


YJL062W 


1.858 


YLB303W 


2. 387 


YLR153C 


1. 793 


YHR019C 


2.364 


YMLI06W 


1.793 


YLL024C 


2. 277 


YDL109C 


1.786 


! YHR243C 


2. 233 


YCR012W 


1.707 


YHR174W 


2.215 


YMR215W 


1.697 


YIR029C 


2. 163 


YNL307C 


1.695 


YBR162C 


2. 159 


YNR021W 


1.677 


YNL209W 


2. 135 


YLR231C 


1.675 


YPL037C 


2. 135 


YJL158C 


1.675 



[Table 3] 



1 I 



JtMbAfB (HgCl,) 





«fl§J6t 






YJR010W 


4.993 
4.667 


YDR032C 
YBR149W 


2.602 
2.514 


YER091C 


YMR052W 


3. 935 


YCR013C 


2.511 


YHR087W 


3. 688 


YGL138C 


2.479 


YNL160W 


3. 439 


YGL116W 


2. 454 


Y0L141W 


3. 427 


YKB051W 


2.419 


YPB167C 


3. 364 


YXL200C 


2.416 


YER103W 


3.318 


YLL024C 


2.399 


YCLX11W 


3.315 


YGL037C 


2. 384 


YNL134C 


3. 289 


YER150W 


2.383 


YFL014W 


3.288 


YBR169C 


2.38 


YGR142W 


3. 157 


YMR173W 


2. 341 


YJL160C 


3. 087 


YBR082C 


2.303 


YLH216C 


3.055 


YML004C 


2.288 


YCR012W 


3. 047 


YXL071W 


2.288 


YGL146C 


2.975 


YHR056C 


2. 27 


YDR227W 


2.9 


YLR178C 


2. 269 


n t% i « r 4 14.1 

Y0M51W 


A A A ^ 

2. 885 


YPL106C 


2. 261 


YN1015H 


2.875 


YNL281W 


2. 237 


YGRO40W 


2 748 


YLR303W 


2. 224 


YDL204W 


2.719 


YPL250C 


2.21 


Y0R027W 


2.714 


YLR270W 


2. 167 


YGR043C 


2.654 


YGR088W 


2. 157 


YER042W 


2.621 
2.603 


YHR104W 
YML102W 


2.15 
2. 145 


YDR453C 



[Table 4] 



» . 



b i)7W>^D7^ K ( (C,H.) ,SnCl) 











YKL214C 


3.886 


Y0L053C 


L 674 


YGR253C 


3.434 


YKL026C 


1. 669 


YLR327C 


3.105 


YHR087W 


1. 66 


YIL111W 


3.062 


YGR275W 


1. 654 


YDR07DC 


2.918 


YJR155W 


L 647 


YDR533C 


2.672 


Y0R027W 


1. 644 


YFL014W 


2.64 


YER012W 


1. 64 


YWR030W 


2.479 


YDR475C 


1. 639 


YGR163W 


2.329 


Y0R019W 


1. 601 


YFL057C 


2.328 


YFR052W 


1.601 


YGL121C 


2.31 


Y0R338W 


1. 597 


YNL134C 


2.087 


YHR138C 


1. 597 


Y0R020C 


2.039 


YCR062W 


1.567 


YGL053W 


2.027 


YLR157C 


1. 564 


Y0R088W 


1.965 


YGR236C 


1.554 


YER150W 


1. 909 


YMR107W 


1. 554 


Y0LQ38W 


1.833 


YGR224W 


1.545 


Y0R152C 


1.827 


YGR205W 


1.538 


YGR008C 


1.797 


YBR236C 


1.534 


Y0R259C 


1 764 


YPL053C 


1. 527 


YHL160W 


1. 728 


YCR096C 


1.524 


YIL144W 


1.718 


YMR009W 


1.513 


YPL149W 


1.702 


YMR167W 


1.511 


YKL136N 


1. 687 


YIL136W 


1.51 


YJLU4W 


1. 685 


YBR173C 


1. 507 



[Table 5] 



» t 



£*DA|&*y*A (K,Cr»0 T ) 









asm 


Y0R081C 


25. 25 


YDR335W 


0.998 


YLR337W 


5. 79 


YNL135C 


0.994 


YJR009C 


2,758 


YTR0I6C 


0.984 


YDRQ32C 


2.679 


Y0L044W 


0.978 


YMR275C 


2.528 


Y7R022W 


0. 962 


T0R371C 


1.993 


YKL143W 


0. 957 


YAR007C 


1.641 


YLR340W 


0.954 


Y0H221C 


1.584 


YDL181W 


0. 95 


YJL159W 


1.396 


Y0L049W 


0.94 


YCR013C 


1.383 


YDL061C 


0.933 


YGL030W 


1.308 


Y0R240W 


0. 929 


YBL006C 


1.308 


YJL177W 


0.923 


YLR388W 


1.291 


YLR214W 


0. 921 


Y0LO86C 


1.261 


YNL134C 


0. 907 


YLL024C 


1.253 


YLR134W 


0. 899 


YPL147W 


1.246 


YLR303W 


0. 895 


YDRG77W 


1.206 


Y0R136W 


0. 889 


YPL221W 


1. 164 


YBR078W 


0. 883 


YDE069C 


1. 119 


YHR073W 


0. 878 




I 118 


YJRL55W 


0 865 


YDR154C 


1.098 


Y0R259C 


0.856 


YAL019W 


1.085 


YBR027C 


0.853 


YHR174W 


1. 053 


YNL208W 


0.848 


YHL178W 


1.047 


YDR533C 


0.844 


YCR031C 


1. 047 


YNL143C 


0.836 



[Table 6] 



1 



1 



mto^v** (Nicii) 











YNL160W 


19.02 


Y0L016C 


7. 572 


YJR009C 


18.78 


Y0R266W 


7.521 


YBR012W 


15. 72 


YMR307W 


7.453 


YKR059W 


13.21 


YIL09QH 


7.193 


YJR029W 


11.61 


Y0L127W 


7.193 


YMR058W 


11.2 


YPL239* 


7.105 


YPL028W 


10.4 


YCL043C 


6.988 


YJR025C 


10.05 


YBL006W 


6. 975 


YDR077W 


10.04 


YGR246C 


6.892 


YHR055C 


9.485 


YCL025C 


6.82 


YBR162C 


9. 369 


YLR056W 


6.82 


YLE354C 


9.323 


YER067W 


6.789 


YNL135C 


9. 206 


YBR078W 


6.66 


YKRQ94C 


9. 187 


YHL023C 


6. 578 


YJL151C 


9. 148 


YFR049W 


6.521 


YMR173W 


8.996 


YLR300W 


6.29 


YJL159W 


8. 916 


YDL078C 


6.29 


YGL121C 


8. 561 


YGL030W 


6.286 


YJL110C 


8.319 


YLR367W 


6.224 


YCR021C 


8.314 


YNR001C 


6.221 


YLB359W 


8. 142 


YGL135W 


6. 136 


YLL039C 


8. 024 


YGL014W 


6. 102 


YCR013C 


7. 886 


YER138C 


6.071 


YBE263W 


7. 696 


YKR042W 


6.026 


YLR257W 


7. 67 


Y0R310C 


6.01 



[Table 7] 



1 



mmm <cuso< • sh.o) 











YHR053C 


13.97 


YIL106W 


6.134 


YNL169C 


11.98 


YPRQ99C 


6.121 


YPR082C 


9. 876 


YPR188C 


6.076 


YPR167C 


8.821 


YNL214W 


6.073 


YDR443C 


8. 642 


YBL077W 


6.071 


YHR055C 


8.568 


YIL021W 


6. 036 


YPB165W 


8. 447 


YBR072W 


5.902 


YPR006C 


8. 171 


YPL201C 


5.779 


YIL010W 


7.728 


YBL073W 


5.764 


YAR002W 


7. 721 


YBR153W 


5.757 


YIL082W 


7. 433 


YGL239C 


5.645 


YGL24OT 


7.365 


YLR280C 


5.613 


YLL058N 


7.265 


YCR004C 


5.575 


YCR085W 


7.09 


YNL334C 


5.553 


YIL100W 


7.067 


YBL046W 


5.522 


YBR077C 


6. 986 


YAR043C 


5.507 


YBR257W 


6. 897 


YPR125W 


5.501 


YGR039W 


6. 849 


YLRU8C 


5. 468 


YPR119W 


6.84 


YBR094W 


5.461 


YDR491C 


6 485 


YHR301C 


5 45 


YCL056C 


6.391 


YJR132W 


5. 408 


YBLQ69W 


6. 35 


YCR097W 


5.403 


YPR159W 


6.313 


YPL194W 


5. 385 


YBR071W 


6. 306 


YIR282C 


5.366 


YBR167C 


6.216 


YHR140W 


5.363 



[Table 8] 



Jttfbtt (PbCl,) 











YGR254W 


4.601 


YBR031W 


2.719 


YLR359W 


3. 972 


YBR196C 


2.68 


YDR342C 


3.948 


YHL178W 


2. 641 


YJL083W 


3.58 


YPL090C 


2.521 


YHR096C 


3.55 


YHR092C 


2.488 


Y0R293W 


3. 294 


YLR081W 


2. 482 


YBR102W 


3. 279 


YFR043C 


2. 472 


YPL079W 


3. 255 


YLRUOC 


2. 458 


YDR385W 


3. 253 


YDR225W 


2. 427 


YKL060C 


3.118 


YFR031B 


2. 384 


YKR057W 


3. 096 


YDL081C 


2. 379 


YGL103W 


3. 09 


YKL181W 


2. 359 


YDR343C 


3. 067 


YDR345C 


2. 322 


YHL015W 


3. 053 


YMR011W 


2,317 


YJR009C 


3. 043 


YBR181C 


2. 277 


YBR191W 


3.035 


Y0L056W 


2.219 


YDL089W 


2. 991 


YJL116C 


2.201 


YGL135W 


2.877 


YBR221C 


2. 199 


YKL097W 


2.842 


YNL055C 


2.179 


YIL020C 


2. 798 


Y6L147C 


2. 173 


YHR094C 


2.791 


YHH203C 


2. 17 


YKL006W 


2.79 1 


YER021W 


2. 125 


YLR167W 


2.79 


YIR012W 


2. 106 


YNL302C 


2.771 


Y0R369C 


2, 092 


YPL081W 


2. 729 


YTL014W 


2. 083 



[0024] Moreover, the graph which patternized the numeric value of Tables 1-8 is shown in 
drawing 1 - drawing 8 . The gene shown on the axis of ordinate in Table 9 is arranged in the 
order, and the straight line supports each amount of gene expression. If eight kinds of 
chemicals are compared, it turns out that the gene expression patterns guided completely 
differ so that clearly. The pattern of the gene guided can be concluded if the toxic difference 
in a chemical is reflected. 
[0025] 

[Effect of the Invention] According to this invention explained to the detail above, even if it 
is what kind of chemical is contained and the liquid which is not known, the toxicity can 
presume easily and understands the data from which gene it is. Even if this is the strange new 
matter, it is completely possible. 

[0026] Furthermore, toxicity can identify the chemical independently by comparing with the 
memorized manifestation pattern. 



[Translation done.] 
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mo j 9i 


YCR031C 


YES 1 38 c 


YHL023C 


UR132W 


YLR257IT 


YVL190V 


Y0R266W 


YAL067C 


YCB062K 


YEB150N 


YHR019C 


. W166V 


YLR270W 


YIL191V 


Y0R293V 


YAR002H 


YCI085K 


TFL014W 


YHB053C 


YJR157K 


YU280C 


YBL208V 


Y0R303W 


YAB007C 


YCR096C 


YFL057C 


YHR055C 


mooic 


YIR282C 


YHL209W 


YOR306C 


YAB043C 


TCB097** 


YFR016C 


YHB056C 


TCtO06tf 


YLR286C 


YI1214V 


Y0B31OC 


YBL006C 


YDL061C 


YFR022W 


YHR073W 


YIL026C 


YU300* 


111239* 


Y0R338X 


YBL046W 


YDL078C 


YFR031BC 


YHR087V 


YCL060C 


YLR303V 


YIL277V 


Y0B355W 


YBL069f 


I01081C 


YFB043C 


YHR092C 


YIL071K 


YLR32/C 


YIL281* 


Y0R369C 


YBLQ73I 


YDL089K 


YFB049U 


YHK094C 


YIL097W 


YU3371T 


. YIL302C 


Y0B371C 


YBL077» 


YDL109c 


YTR052N 


YHR096C 


YIU36H 


YLR340K 


YKL307C 


Y0R375C^ 


YBH012V-I YDL181- 


YGL014K 


YHR104V 


YIL143K 


YLR354C 


YIL33IC 


Y0R382W 


YBS027C 


Y0L2O4« 


TGL030W 


YRR138C 


YR18U 


YL&359K 


YIL334C 


YPL028W 


YBE03IV 


YDR032c 


7GL037C 


YHR140V 


YEL200C 


YLR367H 


MR001C 


YP1037C 


YBB071W 


YOB033w 


Y6L053V 


YHR174V 


YCL214C 


YLR388K 


YKR021W 


YPL053C 


YBH072I 


TDR069C 


Y6L0SSV 


YHR203C 


Ttt21/K 


YHL004C 


YRR030V 


YPL079W 


YBR077C 


YDR070c 


YGL103N 


YI1010V 


nR032ir 


YHL102W 


Y0L006C 


YPL081V 


YBR078¥ 


YDB077»r 


YGL116W 


YIL020C 


TIR039K 


YML106K 


Y0L016C 


YPL090C 


YBB082C 


Y0B154C 


TG1121C 


YIL021V 


TIR042H 


YKR009H 


Y0L038)f 


YPL106C 


YBR0941 


Y0R223K 


YGL135K 


YIL074V 


TIROS IK 


THRO 11 If 


Y0L044K 


YPL147W 


YBR149V 


YDR225K 


YGL138C 


YIL082V 


TIR057W 


YNR01SC 


Y0L049K 


YPL149V 


YBR153W 


YDB227IT 


YGL146C 


YIL090V 


YIR059* 


YKH052V 


YQL053C 


YPL194V 


YBR162C 


TDB336K 


YGL147C 


YIL100V 


TCR080H 


YKR058H 


YQ LOS 6 V 


YPL201C 


YBR167C 


Y0R342C 


YGL239C 


YIH06W 


YCR094C 


YKR107* 


Y0L086C 


YPL221W 


YBRI69C 


YDR343C 


YGL240V 


YILUIV 


TLL024c 


YME16VK 


Y0LI2YK 


YPL239W 


YBR173C 


YDR345C 


TGB008C 


YIL136V 


TLL039c 


YKR173H 


Y0L141K 


YPL250C 


YBH18IC 


YDR385* 


YGRC39W 


YIIH4V 


TU0581T 


YKR21SK 


Y0L161V 


YPR006C 


YBR191W 


YDR443C 


YGR040W 


YI1012V 


YLR029c 


YHR243C 


Y0L164H 


YPR023C 


Y8R196C 


YDB453C 


YGR043C 


YJL082V 


TL&056H 


YHR275C 


YORJ007C 


YPR0S2C 


YBB207V 


YDB475C 


TGR087C 


YJL083V 


YLROSSc 


YMR301C 


Y0R019K 


VPR099C 


YBH221C 


YDR491C 


YGR088W 


YJLUOC 


YLR081N 


YKR307lf 


Y0R020C 


YPRH9V 


YBR236C 


YDB633C 


YGR103V 


YJL116C 


YLR092W 


YHR318C 


Y0R027lf 


YPR126V 


YBR2S7V 


YBL006* 


YGR142- 


YJL144H 


YLRI10C 


YIL01SK 


Y0R081C 


YPB159W 


YBB2631 


TEB0l2w 


YOB154C 


YJL161C 


YIRU8C 


YKL055C 


Y0R088V 


YPR165V 


YBR296C 


Y8B021W 


YCB163W 


YJL1B8C 


YLR134* 


YR1066H 


Y0R128C 


YPR167C 


YCL025C 


YBB042* 


YCB205W 


YJLI59W 


TLRI53C 


YKIQ69C 


YQ2136V 


YPR168C 


YCL043C 


YBB046* 


TGB224V 


VJL160C 


YUI57C 


YH1134C 


Y0R1S2C 


YPB204W 


YCL056C 


YBX067* 


YGB236C 


YJL177W 


YIB167* 


YRL135C 


Y0R184W 




YCLX1U 


Y8R072« 


YGR246C 


YJR009C 


YLBI7SC 


YKL142W 


Y0B18/V 




YCR004C 


YBR074* 


YGR253C 


YJROtOV 


YLR205C 


YH1143C 


Y0B221C 




YCR012I 


YBR091c 


YGR254V 


YJR025C 


YLR214W 


YK1160K 


Y0E240V 




T CEO IK 


Y EE 102k 


YGB275W 


YJR029K 


YLB216C 


YBL169C 


YOR253W 





[00 17] Z1\b<D8mn&lliZftfe<7){k¥%'gZ& 

[oo 1 8] mz*wR<vi&mm.nmi^uxwR 
[ o o 1 9 ] zcDt s % mm^izmt^t^mtm 



r>X\>*&&gii&\\ 
[0020] 

imtm) &Tmmiz?A^xMMfiizwnzm®izm 
mmwi 

vm2%) zm^xu&ztmLt:. n^mtm^z-ft^ 

WgklX&itfiVS^J* (CdCl 2 , 0. 3 3m 

m) £mni2*ffl%mi,tz. ztitt-itiKmt&n- 
mm) izffiru 6 5\:x\ iafcxi±i 2ssmi±^ 



!(5) 001-286281 ( P 2 0 0 1 - 2 8 6 2 8 1 A ) 



AN • ARRAY 4 0 0 0 : GS I /US iz£ 
[0021] ^IS. (H)— ^ DNAf 7 7"fc3fffl LT 



[002 2] Z0)$kl 0&Z/1 Hi, fi-fb&KS^Afc 
J:oTiWI$<i4afi5^eoSSiJ (fiffi) ME*U:. IS 

W6£fc £*>£fcii. *KS^A^aant 

[H10] 



YIR303W 
YKLOOIC 
Y0L164S 
YIL074S 
YBR2S6C 
YFL057C 
YAL067C 
YNL142S 
YCL025C 
YHRI73" 
YMR318C 
YER074* 
YLL058S 
YLR032" 
YNU34C 
YKL217* 
Y0R382S 
YLR327C 
YNL27TC 
YKL160if 

YLR205C 
YKR039K 
YDR533C 
YBR072W 
TO058K 
YNL239K 



16. 528^.6667 
10. 95636 
T. 11974 
5. 452856667 
4.361473333 
X 90936 
3.76404 
1 74786 
1471056667 
1415143383 
3.35437 
3L 333333333 
3L 296736667 
3L 217813333 
X 160216667 
3. 097286667 
3.074303333 
2.93819 
2.900195667 
2.871143333 

2.838356667 
2.76581 
2. 632056667 
2.615956667 
2.613936667 
2. 581 933333 



O-Acetylhoaoserine-0- Acetyl serine Sulfhydi-alase 
adenyly I sulfate kinase 
un (unknoim) 

Probable Nat /Pi sympereer 

very siailar to A55449 aryl-allcohol dehydrogenase 

Suppressor of Sulfozyde Ethionine resistance 

Mmonia transport protein 

Aaino acid pe mease 

DNA damage inducible; 

un 

40S ribosooal protein S24A 
un 

high af Tiai ty sulfate permease 
un 

essentia] for lactate uptake in yeast 

un 

un 

homo serine 0-trans-acetylase 

nay be involved in cellular adaptations 

prior to stationary 

un 

general amino acid permease 

Un 

heat shock protein 26 
high-affinity iron transport systen 
aainopeptidase of cysteine protease family 



cm 1 J 



!(6) 001-286281 ( P 2 0 0 1 - 2 8 6 2 8 1 A ) 



YNL331C 
YDR223W 
VBR207W 
YHL191W 
YAL0I2W 
YHR138C 

Yaout/ 

YQR253W 

YOR303tf 
Y0R306C 
YKR032" 
YOR007C 



2.5136^333 
2. 50132 
2. 481336667 
2. 430063333 
2. 40838833S 
2. 345876667 
2. 303206667 
2. 287533333 
2.28119 
2. 26205 
2, 242523333 
2. 22148 
2.22148 



Hypothetical ary I -alcohol dehydrogenase 
un 

un 

cystathionine gama- lyase 
un 

12 kDa heal shock protein 

un 

un 

Carbanoyl phosphate synthetase, argioinc specific 

un 

un 

snail glutanine-rich tetratricopeptide 
repeat containing protein 



YPR204* 


2. 192553333 


un 


YER046* 


2. 189143333 


un 


YGR154C 


2.187783383 


un 


YCR087C 


2. 1574'/6667 


un 


YKL208W 


2.149786667 


un 


YJL151C 


2. 13153 


un 


Y0R375C 


2. 13153 


NADP-Bpecific glutamate dehydrogenase 


YOL006C 


2.1?,1983333 


topoisoaera&e I 


YGR103W 


2. 1 16646667 


Un 


YCL055K 


2. 116823333 


delU-9 falty acid desaturase 


YPR023C 


2.11356 


Ull 



[0023] Kizm*e)it¥mmz*iLx. wimwmi 

t LTli. ^f-zu*^ (CH 3 HgC 1 ) . Jg^bik® 

(HgC 1 2 > , hVy^t^ypayyf H ( (C 4 H 
9 ) 3 SnC 1 ) „ a^DAiE^iJ^A (K 2 Cr 2 O 
7 ) - ttHfc-v^A' (N i C 1 2 ) . Kggffl (Cu SO 
4 • 5 H 2 OK ttftffi (P bC 1 2 ) T3ih. Ztlb 

4oosBiTfcsa*. sa-tiaew**^ ^n- 

3 3 1 SST'Jfe 9 , ZtlZ0: 9 tZSffl Ltz. 

mi) 



jtffbaKSOz. (Cdci,) 









55$ S 


YLR3Q3W 


16.53 


YNL239V 


2.582 


YKL001C 


10. 96 


YNL331C 


2 514 


Y0L164W 

M W A %r 111 


7 12 


YDR223V 


2 501 


YILQ74W 


5. 453 


YBR207W 


2.481 


YBR296C 


4.361 


YXL191W 


2.43 


Y7L057C 


3 909 


YAL0122 


2 408 


YAL067C 


3. 764 


YHR138C 




YRL142W 


3. 748 


YFL0I4V 


2 30.1 


YCLQ25C 


3 471 


1 UwUMfl 


2 288 

COO 


YMR173W 


3. 415 


Y0R338W 


2 281 


YMR318C 


1 l^ 


Y0R3Q.W 


2 2fi9 


YFR074W 


1 w 


YAH'SflfiP 


2 241 


YLLQ58W 


1 297 




2 221 


YLR092W 


3. 21R 


Y0R007H 

1 UuWlv 


2 221 

C. Cfal 


YNL134C 

J lib 


1 16 


YPR9T14" 


2 1A3 

fa. 134 


YKL217W 


3. 097 


YER046V 


2 189 


Y0R382W 


3.074 


YCR154C 


2. 188 


YLR327C 


2-938 


YCR087C 


2. 157 


YHL277W 


2.9 


YNL208W 


2. 15 


YHL160W 


2.871 


YJL151C 


2. 132 


YL8205C 


2.838 


Y0R375C 


2. 132 


YKR039W 


2.766 


Y0UJ06C 


2. 122 


YDR533C 


2.632 


YGR103W 


2.117 


YBR072W 


2.616 


YCL055V 


2.117 


YKR058V 


2.614 


TPB023C 


2.114 



!(7) 00 1-286281 ( P 2 0 0 1 - 2 8 6 2 8 1 A ) 



/f->U*« (CH.HgC 1) 







ate /- ft 




YLE214W 


5 327 


YJR157W 


2 127 


YJE009C 


4 656 




2 OR 

fa. vo 


YLH286C 


3 95 


YNLOfifiV 


2 071 

fa» V 1 1 


YCR013C 

i vOUlilv 


3 401 


lutJtftv 


2 HR1 
fa. UOi 


YMR307W 


2 951 

bi Jul 


Y0R187M 


2 ft97 

fat Ufa 1 


YLR3Q0H 


2 782 

fa. (Ofa 


i unuv 




YLE359N 


2.746 


YJL159S 


1.992 


YMR058W 


2. 694 


Y6R031V 


1.989 


Y0E184H 


2 ROA 


vt DiArta 


1, sob 


YPL028W 


fa. Dim 


IL&USOir 




YHR015C 


2 R47 
fa. 0*1 1 


lyaUoJtf 


L. boo 


Y0L086C 


9 W9 
fa. ODfa 


V TDflAW* 


1 QOO 

l. yc*i 


YBR078W 


fa. Oil 




1 Of A 


YNL069C 


9 ASIA 


vrt raw 


1 QQA 


YKL190W 


9 ATS 

L. TOO 


yt RnKfzr 
■iiaUOov 


1 Q*T9 


li <: » :■:»! ■ 


9 411 
£• Til 


YTTfiCTS 
■OLUOfaM 

YLH153C 


1 fi^fi 

l.OOo 

1.793 


YLR303V 


2. 387 


YHR019C 


2. 364 


YNLI06S 


1.793 


aL024C 


2. 277 


YDL109C 


1.786 


YKR243C 


2. 233 


YCR012S 


1. 707 


YHR174W 


2.215 


YMR215S 


1.697 


YLR029C 


2. 163 


YNL307C 


1.695 


YBR162C 


2. 159 


moar 


1,677 


YKL209K 


2. 135 


YLR231C 


1.675 


YPL037C 


2. 135 


YJL158C 


1.675 



1*2 1 



[*3] 



K8) 001-286281 ( P 2 0 0 1 -286 2 8 1 A) 



JtHMcffi (HgCl.) 



M,W/l^>*D7-f K ( (CiH,) ,SnCl) 





w V + U ■ - — 






YJfiOlOW 


4.993 


YDR032C 


2. 602 

ft** wvu 


YER091C 
YMR052W 


4.667 


YBBL49V! 


2 514 


3.935 


YCR013C 


2 511 

fa. w* * 


YHR087H 


3.688 


YGL138C 


1479 

fa. * IV 


YNLL60W 


1439 


YGLll6\f 

iUUl 4 w w 


2 454 

fa. iin 


Y0LL41W 


1427 


YKR051* 


2 419 

ill. TltV 


YPR167C 


3l364 


YKL20QC 


2 416 


YER103W 


1318 


YLL024C 


2 399 

fa. JJO 


YCLTllW 

1 Jin 


3.315 


YGL037P 

iUliVw 1 \t 




YNL134C 


1289 




fa. «JOJ 




1288 






YGR142W 


1 157 


IFUVl f Jn 


9 141 


1 vulvuv 


1087 

♦J. vO 1 




fa. JUO 


YLR216C 


1055 




2 28fi 

fa. bOO 




1 047 




2 288 
fa. coo 


YCL146C 




YHR056C 

lUAIMvu 


2 27 
fa. fa i 


YDR227W 


2.9 


YL8178C 


1269 


Y01151W 


2.885 


YP1106C 


2.261 


YNL015K 


2.875 


YnL281S 


2.237 


YGRO40W 


2.748 




2.224 


YDL204W 


2.719 


YPL250C 


2.21 


Y0R027W 


2.714 


YLfi270S 


1 1S7 


YGR043C 


1654 


YGR088W 


1 157 


YBR042y 


2.621 


YHR104)f 


115 


YDR453C 


1603 


YHL10ZW 


2.145 



HL214C 
1CB253C 
YU2Z/C 

mil vs 

TD8070C 
TK533C 
HUM* 
WR030* 
YGB163K 
WL05YC 
Y5L121C 
TH.134C 
T0RO20C 
TO053K 

imm 

TES150K 
YDU38X 
TW152C 
TES008C 
YOB259C 

Yftl60K 
YIL144K 
YPL149V 
YKL136X 
TJL1HN 



1886 

3.434 

1 105 

1062 

1918 

1672 

164 

1479 

1329 

1 328 

131 

1087 

1039 

1027 

1. 965 

1. 909 

1. 833 

1.827 

1.797 

1.764 

1.728 

1.718 

1.702 

1.687 

1. 685 



asm 



Y0L053C 
YKL026C 
YHR087W 
YGR275H 
YJR155W 
YOR027H 
YER012K 
YDR475C 
Y0R019K 
YFR052K 
Y0R338W 
YHR138C 
YCR062W 
YLR157C 
YGR236C 
YMR107K 
YGR224W 
YGR205W 
YBR236C 
YPL053C 
YCR096C 
YHR009K 
YMR167W 
YILI36H 
Yflfii73C 



L674 

L669 

L66 

L654 

1. 647 

L644 

L64 

1.639 

1.601 

1.601 

L597 

L597 

1.567 

1.564 

L654 

1.554 

1.545 

1.538 

1.534 

1.527 

1.524 

1.513 

1. 511 

1.51 

1. 607 



4] 



1^5] 



<(9) 00 1-286281 ( P 2 0 0 1 - 2 8 6 2 8 1 A ) 



l^nAS^'^i, (K,Cr,0,) 



nu* J VJ 




AiUk r ij 




YOR081C 

1 UHUUlv 






n QQA 
U. 330 


YLR3T7W 




YNT 


U. Wt 


Y TRflftor 

lOUvwv 


£• fOO 


I FaUlDl/ 


U. 904 




£. 0 l JT 


YflT (\AA* 


u. y ro 




SCO 


1 f JIUtfM 


U, SQL 


lUtLJ ML 


1 001 


Wr 1 you 


A OC*7 

U. 9b f 


ViBflfWP 
IAHUU fL 


1 £41 
1. Ml 


VT D«JjIAV 

TULJ4U7; 


0. 3b4 








a ac 


v tt i cow 




VAT Ait Old 

TULU437; 


0. 94 


vroniir 


J. «X>0 


vni ncir 


n oil 
U. 9jJ 




1. «SUo 


TUn340» 


n (ton 

0. 929 


TDLAJUOl 


1 ono 


V TT f 


0. 923 


VTDIftQV 
ILAJoOn 


1 9Q1 


VT D01 j(w 

TLA4l4n 


A All 

0. 921 




1 9K 1 




A a/14 

0. 907 


VT T ro^r 


1. ZD J 


VT D 1 *>/tu 

TLK1 J4« 


0. 899 


VpT 


1 

1. Z1D 


TUuSlMn 


A OOC 

0. o9b 


YDR077V 


1.206 


Y0R136S 


0. 889 


TPL22IW 


1.164 


YBR078S 


0.883 


YDRQ69C 


M19 


YH&073S 


0. 876 


YLRI10C 


1. 118 


YJR155W 


0.865 


YDR154C 


1.098 


Y0R259C 


0.856 


YAL019N 


1.085 


YBR027C 


0.853 


YHRL74W 


1.053 


YKL208W 


0.&48 


YHL178W 


1.047 


YBR533C 


0.S44 


YCR031C 


1.047 


YNL143C 


0.S36 



YKX160H 
YJHJ09C 
YB2012W 
YKHJ59H 
YJJ029W 
YWD58W 
YPUX28W 
YJI025C 
YM077W 
YHJ055C 
YBE162C 
YLB354C 
YHL135C 
YO094C 
TJL151C 

vwm 

YJL1S9W 
Yttl21C 
YJU10C 
YCB021C 
YLB359W 
YLL039C 
YO013C 
YBH263W 
YLK57VC 



19.02 
18.78 
15. 72 
13.21 
11.61 
11.2 
10.4 
10.05 
10.04 
9.485 
9. 369 
9. 323 
9. 206 
9.187 
9. 148 
8.996 
8. 916 
8.561 
8. 319 
8.314 
8. 142 
8. 024 
7.886 
7. 696 
7. 67 



Y0L016C 
YOR266K 
YHE307K 
YIL09QK 
Y0L127W 
YPt23W 
YCL043C 
YEL006V 
YGR246C 
YCL025C 
YIE056W 
YFR067W 
YBR078W 
YHL023C 
YFR049W 
YLB300W 
YDL078C 
YGL030W 
YLR367W 
YHRO01C 
YGfcl35K 
T&L014W 
YHU38C 
YKR042K 
Y0R310C 



7.572 

7.521 

7.453 

7.193 

7.193 

7.105 

6.988 

6.975 

6.892 

6.82 

6.82 

6.789 

6.66 

6.678 

6.621 

6.29 

6.29 

6.286 

6.224 

6.221 

6. 136 

6. 102 

6.071 

6.026 

6. 01 



6 ) 



ft&39 (CuSO< • 5H,0) 











YHRQ53C 


13. 97 


YIL1063 


6.134 


YN1169C 


11.98 


YPB099C 


6. 121 


YPE082C 


9. 876 


YPE188C 


6.076 


YPE167C 


8.821 


YHL2i« 


6 073 


YDR443C 


8.642 


YBL077W 


6. 071 


YHR055C 


8. 568 


YIL021S 


6. 036 


^ YPR165W 


8.447 


YRR0721? 

* yiiv 9 w 


5 902 

w* W Ufa 


YPR006C 


8. 171 


YPL201C 


5 779 


YIL010W 


7.728 


YBL07315 


5 764 


YAR002K 


7.721 




5 757 


YIL082K 


7 433 


YGL233C 


5 645 


YGL240V 


7.365 


YLR280C 


5 613 


YLL058V 


7.265 


YCR004C 


5 575 


YCR085W 


7.09 


YNL334C 


5 553 


YIL100K 


7.067 


YBL046n 


5 522 


YBR077C 


6. 986 


YAR043C 

V *M>W MJ^^ 


5 507 


YBR257K 


6. 897 


YPR12SH 


5.501 


YGR039W 


6. 849 


YUU8C 


5. 468 
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